Solar irradiance and cell temperature are the two most important parameters governing the efficiency of PV power plant. This paper presents simultaneous impact of cell temperature and the irradiance falling on the plane of solar panels-POA (Plane of Array Irradiance) on the dc voltage(V dc ) of a multicrystalline Photovoltaic(PV) module, one of the most important parameter governing dc power and hence efficiency of (PV) power plant. In contrast to existing literature which specify negative temperature coefficient for o C to 60 o C but as soon as sun begins to descent, cell temperature starts reducing and V dc starts increasing, maintaining nearly constant value in the range of 80-85% of its maximum rated value for about 6-8 hours. If cell temperature is less than about 45 o C, neither V dc reaches point of saturation nor does it attain constant value. Thus, high cell temperature has overall positive effect on dc voltage of a multicrystalline grid connected PV power plant. Western Rajasthan being blessed with high temperature and high insolation for 6-7 hours in a day for about eight months has the capability of high energy yield as dc power is directly proportional to dc voltage.
voltage(V dc ) of a multicrystalline Photovoltaic(PV) module, one of the most important parameter governing dc power and hence efficiency of (PV) power plant. In contrast to existing literature which specify negative temperature coefficient for V dc above 25 o C cell temperature, analysis in actual environmental conditions of Western Rajasthan for a grid connected multicrystalline PV power plant shows that V dc has about -0.431%/ o C temperature coefficient for cell temperature greater than 49 o C and not 25 o C as evaluated in laboratory. Moreover, voltage for cell temperature in the range of 49-60 o C is far greater than voltage at 25-45 o C. Further at very high cell temperature of about 49 o C dc voltage (V dc ) reaches a point of saturation attaining 85% of its maximum rated value. It decreases slightly by about 4% as cell temperature increases from 49 o C to 60 o C but as soon as sun begins to descent, cell temperature starts reducing and V dc starts increasing, maintaining nearly constant value in the range of 80-85% of its maximum rated value for about 6-8 hours. If cell temperature is less than about 45 o C, neither V dc reaches point of saturation nor does it attain constant value. Thus, high cell temperature has overall positive effect on dc voltage of a multicrystalline grid connected PV power plant. Western Rajasthan being blessed with high temperature and high insolation for 6-7 hours in a day for about eight months has the capability of high energy yield as dc power is directly proportional to dc voltage. In Western Rajasthan, high ambient temperature about 30-40 o C persists for about eight months [3] . This paper illustrates comprehensive study of real field data to analyse the effect of high cell temperature and POA on the dc voltage of a grid connected multicrystalline module and to estimate temperature coefficient for multicrystalline module in real field conditions which is far different from laboratory conditions. The work done is extension of my previous two papers [4, 5] . In previous paper [4] dc voltage was analysed with respect to ambient temperature and GHI (Global Horizontal Irradiance) but results show that V dc has better correlation with cell temperature and POA. The results are significant and consistent with the previous results. The parameters of the module used in the analysis are specified in table 1. 2.3To evaluate temperature coefficient for V dc following assumptions are madei. Let ∆X represent time duration that is ∆X=X 2 -X 1 where X 1 is the time when V dc attains maximum value(around 10:00am) and X 2 is the time when POA is maximum ~ 1:00pm.
INTRODUCTION
ii. Let ∆V, ∆POA, ∆T c , represent change in V dc , POA and cell temperature respectively with increasing POA in time duration ∆X.
 ∆POA= POA 2 -POA 1 ; ; POA 1 = POA at time X 1 ; POA 2 = POA at time X 2 ;  ∆T c = T c2 -T c1 ; T c1 is cell temperature at time X 1 ; T c2 is cell temperature at X 2
iii. Let V r represent V dc in % with respect to maximum rated dc voltage;  V r = (V dc /V rated ) *100. iv. Let ∆V u , represent % change in V dc , with respect to their maximum rated value in the time interval (X 2 -X 1 ) when POA is increasing continuously.  ∆V u = {∆V/maximum rated dc voltage of the array} *100.
2.4
Weather monitoring station, pyranometer, and SCADA (Supervisory Control and Data Acquisition) is used to record and store various data.
2.5
The irradiance considered is the irradiance incident on the plane of the array-POA
EXPERIMENTAL DATA ANALYSIS 3.1 Effect of high cell temperature on V dc
The effect of high cell temperature on V dc has been analysed by considering three different dates of the month having very high temperature for long duration. The time with corresponding POA over the interval when V dc is reducing is marked in figure1. 
Analysis for 13 th of May 2016
Starting from the wake up voltage as soon as light falls on module, V dc (VDC-13-5-16) drops rapidly as Sun starts rising [6] . This is followed by rapid increase in V dc with increasing POA until ambient temperature is less than 38 o C and cell temperature is less than 49 o C. At this point it attains maximum value nearly 85% of its maximum rated value. Thereafter V dc starts reducing with increasing POA and increasing ambient temperature but as soon as POA start reducing, V dc (VDC-D-13-5-16) starts increasing gradually although ambient temperature(AMB-D-13-5-16) continues to increase as depicted in figure 2. The reason for this is clear from figure 3, which shows that as soon as POA starts decreasing, cell temperature also begins to drop gradually, the result is gradual increase in V dc . Thus, it is evident from figure 2 and 3 that it is the cell temperature which is governing the dc voltage and not the ambient temperature. For all further analysis only cell temperature is considered. 
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Analysis for 4 th June and 11 th July
The results are further verified by considering data for 4 th June and 11 th July 2016. Dates have been chosen randomly for display otherwise results are almost same for all dates for the month of May, Ju ne and July. The graph in figure 4 clearly shows that V dc reduces slightly with increasing POA(VDC-U) as soon as it attains 85% of its maximum rated value but again increases with decreasing POA(VDC-D) that is from 596.04V to 627.88V for 4 th June and from 613.57V to 630.21Vfor 11 th July, maintaining nearly constant value for more than 7 to 8 hours. 
Evaluation of temperature coefficient
Detailed view of figure 4 only for the duration when V dc is decreasing is shown in figure 5 showing that V dc decreases linearly with linear increase in cell temperature with increasing POA for cell temperature greater than 49 o C. In particular - 
Effect of comparatively lower cell temperature
To compare effect of high and low cell temperature graphs corresponding to relatively different temperature for the month of October, December, February and April have been compiled in figure 6 . In the month of December, November and January the maximum cell temperature is less than 45 O C, the result is that V dc does not reach point of saturation and hence does not attain constant value as shown only for the month of December in figure 6 . For the month when cell temperature is low, duration for which V dc remains constant reduces as is evident for the month of February in figure 6 . As temperature increases both the value of dc voltage and duration for which it remains constant increases correspondingly as is evident from the figure 6 by the gradually increased duration for the month of February, October and April respectively clearly showing overall positive effect of high cell temperature despite slight negative temperature coefficient above 49 o C. 
RESULT
The analysis for three different random days of May, June and July has been shown, although the result is same for all days of these months, except for few days when data is not available either due to grid failure or some other problem. For the month when cell temperature is below 45 O C, V dc does not reach saturation and constant value is not maintained. The temperature coefficient is calculated on the basis that there is linear decrease in V dc with linear increase in cell temperature for three different days and the average value of three different days is shown in table 2. With reference to 13 th May, as shown in figure 5 and 
CONCLUSION
The negative temperature coefficient for V dc calculated for the real field data of a grid connected multicrystalline PV power plant of Western Rajasthan is about -0.431%/ o C for cell temperature greater than 49 o C in contrast to 25 o C mentioned in literature. Another noteworthy feature is that with decrease in POA, cell temperature also starts reducing, the result is that V dc start increasing, maintaining nearly high constant value in the range of 80-85% of its maximum value. DC voltage obtained at high cell temperature 49-60 o C is much greater than voltage at [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] o C even at lower irradiance, showing overall high cell temperature has positive impact on a multicrystalline module.
Thus, this paper besides evaluating DC voltage temperature coefficient of a multicrystalline module in real field conditions, brings forward a vital fact that PV plant should be operated at cell temperature greater than 45 o Cto attain dc output voltage in the range of 80-85% of its maximum rated value. As to dc voltage has positive effect at high cell temperature and current has positive temperature coefficient, operating a multicrystalline power plant at high POA and high cell temperature will give higher efficiency. Western Rajasthan has high cell temperature and high irradiance for about 7 hours for more than eight months, high dc voltage (80-85%) for about (7*8*30 = 1680 hours) in a year is obtained provided proper grid evacuation is ensured. Thus, Western Rajasthan has the capability to become world leader in the field of solar energy. As further work the temperature coefficient needs to be re-evaluated considering average of all possible values over a period of at least one or five years and effect of high cell temperature on the power output needs to analysed. Also, analysis for different types of cell in different environmental conditions needs to be done.
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